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级，每个等级的淹水时间间隔 2 h，在每个潮汐循环的淹水时间分别为：0 h（不






1、随淹水时间的增加，鱼藤的存活率逐渐下降。0 h 存活率 大，为 100%，









蒸腾速率 Tr 和胞间 CO2 浓度 Ci）均显著下降，各项指标 小值相对对照组分别
减少了 70.7%、73.2%、54.0%、24.4%。水分利用效率 WUE 变化不显著。光合
色素（叶绿素 a 和叶绿素 b）在 4-6 h 处理时 低，不淹水和长时间淹水较高；































































Derris trifoliata, a common mangrove associate climbing plant, is an important 
component of mangrove ecosystem in China. The ability of inundation adaption and 
particular growth characteristic of lianas, will impact its growth and distribution 
pattern along the intertidal zone, which shows a close relationship with mangrove 
species. In this research, we conducted an indoor simulative experiment to test the 
response of D. trifoliata to inundation. According to the duration of inundation during 
a tidal cycle at different elevations along the intertidal zones, was average the 
inundation time for a semidiurnal tidal cycle into seven phases. And the duration of 
each treatment was 0 h (no inundation, as control), 2 h, 4 h, 6 h, 8 h, 10 h and 12 h. In 
the beginning of the experiment, all D. trifoliata seedlings were submerged 
completely and experienced inundation twice a day. Meanwhile, we set a serial of 
sticks in each treatment as climbing supportors for the D. trifoliata seedlings. We 
measured the height, stem base diameter, leaf area, root number, leaf photosynthetic 
parameters, and biomass of D. trifoliata seedlings after 2 months of treatment. We 
managed to analysis its maximum and optimal periods of inundation in each tidal 
cycle, and how climbing contributed to the adaption of D. trifoliata seedlings in 
different inundation phases, which could help to figure out the growth and distribution 
pattern of D. trifoliata along inter-tidal zone. The results were showed as following: 
 
1. Survival of D. trifoliata seedlings decreased with increasing of inundation 
time. Long-term inundation (>6 h per tidal cycle) inhibited the seedling survival 
significantly. The highest survival was 100% at 0 h treatment and the lowest 
survival was 29.2% at 12 h treatment. There were two kinds of growth pattern of 
seedlings in each treatment after 2 months: 1) Climbing (seedlings climbed along 
the stick and part of the stem and leaves were above of the seawater surface) and 















2. To the non-climbing seedlings, the short-term inundation ( 6 h per tidal ≦
cycle) stimulated the growth of stem, while other morphological index showed no 
significant differences. Long-term inundation inhibited the height, base diameter, 
and leaf area , but increase the lateral root number significantly. The minimum of 
each index decreased 28.5%, 19.5%, 54.6%, and 36.3%, comparing to the 
maximum, respectively. To the climbing seedlings, the leaf area slightly decreased 
as inundation time increased, while other morphological index showed no 
significant differences. 
3. With increasing of inundation time, for the non-climbing seedlings, 
photosynthetic index (including assimilation rate as Pn, stomatal conductance as 
Cond, intercelluar CO2 concentration as Ci, transpiration rate as Tr) all decreased 
significantly. The minimum of each index decreased 70.7%, 73.2%, 54.0%, and 
24.4%, comparing to the maximum, respectively. Water use efficiency (as WUE) 
had no significant differences. Photosynthetic pigment (including chlorophyll a 
and chlorophyll b) were lowest in 4-6 h treatment, while highest in 0 h and 
long-term treatment; Pn of the climbing seedlings decreased while other 
photosynthetic index, WUE and photosynthetic pigment showed no significant 
differences.  
4. To the non-climbing seedlings, Under short-term inundaton, stem biomass 
significantly increased, leaf biomass significantly decreased while root biomass 
and total biomass showed no significant differences. Under long-term inundation, 
biomass of each component decreased significantly. The minimum of each index 
decreased 55.6%, 56.7%, 60.3%, and 58.2%, comparing to the maximum, 
respectively. To the climbing seedlings, the leaf biomass of decreased with the 
increasing inundation time, while the others showed no significant differences. 
With increasing of inundation time, for the non-climbing seedlings, leaf allocation 
decreased, but stem allocation increased, while root allocation showed no 
significant differences. As a result, the root-shoot ratio decreased. For the 
climbing seedlings, leaf allocation decreased, but stem allocation increased, while 















In conclusion, the threshold inundation time toD. trifoliata was 4-6 h per tidal 
cycle. Inundation over 6 h would devastatingly inhibit the growth of D. trifoliata 
seedling. The morphological index, biomass and photosynthetic ability of the 
climbing seedlings relatively exceeded the non-climbing seedlings. Compared 
with mangrove species (eg. Kandelia obovata, Avicennia marina), the inundation 
adaption ability of D. trifoliata was lower, mainly due to poor inundation adaption 
ability of leaf. D. trifoliate could take advantage of climbing to resist inundation. 
All of these might determine that D. trifoliate can only distribute at high tidal zone, 
especially the district contained an abundance of mangrove trees for climbing. 
 
 




































生植物以及伴生植物和它们的生态学作用也逐渐开始被人们关注（Biswas et al., 






























取工艺方面以及化学成分的分离方面（Petitjean et al., 1993；Cunningham et al., 













































（Spartina alterniflora)已经对红树林生态系统产生了危害（Kangas et al., 1990；





































对于低氧和低光照环境的生态学响应是多种多样的（Carvalho & Amancio, 2002；








生长、形态等多方面的显著变化（Vartapetian & Jackson, 1997）。萌生不定根是许
多植物对于淹水胁迫的一种主要适应方式（Ahmed et al., 2002）。不定根能够取
代因缺氧而死亡的初生根，其根尖细胞具有较高细胞分裂能力和生理活性，伸长
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